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1. Porsonnal 

R. E. McCro»ky» Principal Investigator No cost 

B. G. Marsden, Coinvestigator No cost 

C. M. Bardwellf Data Reduction No cost 

G. Schwartz > C^servor No cost 

D. W. E. Green# Observer and Measurer No cost 

C.-Y. Shao# Data Reduction and Observer Pull time 


2. Observing Program 

The 155- cm reflector was used for observations of comets and minor 
planets on 50 nights during the semester. Of the total of 248 observations# 

42 referred to comets, 78 to numbered minor planets and 128 to unnumbered 
minor planets. The record number of accurate positions measured and reduced, 
351, Included 131 results from plates obtained previously. The outcome is 
summarized ih tl»e two tables; table 1 lists the 351 reductions, while table 
2, gratifyingly small, lists the other 28 observations made during the 
semester that remain to be measured. 

The observing was done by McCrosky, Shao, Schwartz and Green, the measure- 
ments and reductions by McCrosky, Shao and Green, the checking of the results 
and the selection of objects to be observed by Marsden eind Bardwell. The 
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rcKiuctlons x : gx 9 mainly dona on tlie NOVA computer at the Agaisit observing 
station* tlie reroainin0 computations on the VAX computer in Cambridge • 

3» Results of Special Interest 

Two sliort-period comets, P/Sla'^ghter-Burnham (19811) and P/swift-Gelirola 
(19Gti), wore recovered, llva announcement of tlieso recoveries on consecutive 

tlrculara published five da.Ys apart provides an excellent illustration 
of the way such announcements sliould be made. In the past year or so, a 
number of observers with access to large telescopes have been attempting to 
pick up returning periodic comets (P/lialley included) , but it has not always 
been clear that the results wore successful. In the case of those two recent 
Agassiz recoveries tiie reports each included accurate measurements on as many 
as tlireo nights, and tliere was thus zibsolutely no doubt that tiie claims were 
correct. 

Other significant eomotary observations included early post- recovery 
observations of P/Gehrels 2 (I981f ) and P/Koarns-Kwee (1981h) , a trio of 
useful observations of comet Dradfield (1980t) at great distance from the 
sun, and observations of the new periodic comets Bus (1981b) and Howell 
(1981)c) that will help refine tlie periods of tliese objects. 

In the area of minor planets, we have made the only observations of tl\o 
unique object (2060) Chiron since shortly after its discovery four years 
ago, and wo got on to the new Amor objects 1981 QA and 1981 QB soon after 
they were discovered, 

Miuor planets newly numbered entirely as a result of our observations 
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were: (2305) 1969 VW, (2400) 1972 KJ, (2427) 1978 YQ7, (2435) 4578 P-L, 

(2453) A921 SA, (245T) 1975 TU 25 (2463) 1934 FF, (2475) 1972 TF2, (2402) 

1980 CO (an Agassiz <!|iscovery) , (2484) 1928 TK, (2485) 1932 BH, (2491) 

1977 CB, (2493) 1978 XC (an Agassiz discovery) and (2495) 7071 P-L. (2395) 
1977 FA was a new .’.gasslz discovery. 

4. Orbital Investigations 

These have continued much as usual. Special computations were done 
with regard to the close approach of (2100) Ra-Shalom. 

5. Financial 

No unusual expenditures occured during this period. The program con- 
tinues to operate within the original budget. 

6 . Publications 

Observations from Agassiz plates are included in the following publica- 
tions Issued during this half year: Minor Planet Circ . Wos. 5990-5991, 6069- 

6070, 6076, 6146-6147, 6162, 6225-6227, 6267-6269, 6350, 6410-6411, 6429-6431, 
6435-6436 and 6457-6458; lAU Clrc . Nos. 3621-3622, 3625, 3630, 3634, 3636 
and 3645. 

Orbital/eind or ephemeris computations are on Minor Planet Circ . Nos. 6043- 
6055, 6061-6064, 6098-6099, 6101-6144, 6188-6190, 6193-6207, 6210-6220, 6285- 
6287, 6290-6301, 6307-6344, 6413-6414, 6416-6421, 6422-6424, 6463-6464 and 
6468-6480; lAU Circ . Nos. 3601, 3606-3608, 3610, 3623, 3625, 3627, 3630, 
3633-3636, 3638-3640 and 3'45. 
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Table 1 

Positional measurements 

The successive columns give the object's designation 
(/ » comet* * “ new discovery)* the UT date and time* 
the right ascension (in hours* minutes and seconds) 
and declination (in d(jgrees* s^inutes and seconds) ^ 
equinox 1950.0. 
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/1974 II 

1978 

04 

13.04659 

05 

13 

50.36 

429 

09 

35,8 

/1974 II 

1978 

11 

01.30564 

07 

32 

12.12 

427 

00 

54.8 

/1976 III 

1978 

10 

28.25569 

04 

47 

07.57 

421 

47 

14.2 

/1976 III 

1981 

01 

06.32492 

09 

51 

36,84 

425 

34 

20.4 

/1976 III 

1981 

02 

04.32880 

09 

33 

57,49 

427 

56 

42.0 

/1977 X 

1978 

08 

09.30845 

23 

21 

05,87 

401 

02 

07,1 

/1 977 X 

1978 

08 

27.26255 

22 

56 

36,21 

•00 

55 

11.1 

/1977 X 

1978 

09 

05.25112 

22 

43 

59,04 

-01 

58 

54,9 

/I977 X 

1978 

09 

26.19975 

22 

16 

44,79 

•04 

21 

45.2 

/1977 X 

1978 

10 

31.02172 

21 

46 

28,65 

-07 

08 

50.0 

/19/7 X 

1978 

11 

01.02858 

21 

45 

55.40 

-07 

12 

01 .6 

/1978 11 

1978 

09 

27.23312 

23 

51 

50.31 

•18 

06 

09,2 

/1978 XXIV 

1978 

01 

07.39529 

15 

00 

15.64 

-09 

33 

13.5 

/I979i 

1981 

03 

12.33888 

13 

01 

51,27 

407 

03 

57,8 

/1979j 

1981 

04 

09.29602 

12 

44 

10,57 

409 

43 

08,3 

/1979k 

1980 

12 

U'3. 36524 

Ob 

31 

39,50 

419 

14 

48.8 

/i9«0b 

1981 

02 

10„ 36119 

12 

36 

15,40 

-01 

58 

13.3 

/1900b 

1981 

05 

2 13544 

12 

07 

23.67 

401 

15 

28.0 

/1930b 

1981 

06 

06,14887 

12 

08 

58.49 

401 

00 

14.0 

/l90Ot 

1980 

09 

09.15631 

22 

10 

47.17 

-07 

43 

57,8 

/1980£ 

1981 

01 

31.01521 

01 

09 

41,74 

403 

13 

46.3 

/1980f 

1981 

03 

02,01661 

02 

14 

21.51 

409 

13 

08.2 

/1990q 

1981 

03 

02.1111) 

06 

45 

48.49 

444 

06 

27.9 

/ 19000 

1981 

04 

04.06542 

07 

52 

27,82 

440 

53 

08.2 

/)90Oi 

1981 

01 

30.98852 

01 

03 

21.92 

• 04 

46 

18.0 

/190Oj 

1981 

01 

31,99483 

00 

32 

53, 9S 

407 

36 

40,4 

/190Oq 

1961 

04 

10,35159 

15 

14 

05.12 

4 22 

31 

52.9 

/1980q 

1961 

06 

03,15944 

12 

39 

13,29 

406 

47 

03.4 

/1980t 

1961 

06 

29,29641 

22 

01 

20.20 

416 

31 

17.2 

/190Ot 

1981 

07 

07.29499 

21 

50 

12,78 

416 

04 

52,8 

/19fl0t 

1981 

07 

20,25197 

21 

17 

49,75 

413 

45 

37.0 

/190Ot 

1981 

08 

27.16534 

20 

36 

09,01 

408 

26 

08.8 

/190OU 

I960 

•AO 

09.08054 

19 

13 

58,72 

437 

45 

02.6 

/1980U 

1980 

10 

27,97561 

18 

49 

24,81 

4 35 

SO 

04.7 

/1981a 

1981 

06 

06.09310 

10 

20 

49.29 

420 

39 

30.5 

/1981b 

1981 

03 

1 1.20264 

11 

48 

37,00 

400 

35 

16.8 

/1981b 

19B1 

05 

23.08895 

11 

39 

24.45 

403 

24 

06,6 

/1981b 

1961 

05 

24,11951 

11 

40 

11.23 

403 

20 

03.2 

/1981b 

1981 

06 

06.11803 

11 

51 

56.23 

402 

14 

36.8 

/1981b 

1981 

06 

27,09139 

12 

17 

10.94 

-00 

16 

34.0 

/1981d 

1981 

05 

03,19171 

14 

58 

02,39 

-05 

37 

02.8 

/1981d 

1981 

05 

08.26921 

14 

36 

02.61 

-04 

43 

18.7 

/ 198 Id 

1961 

05 

27,13154 

13 

19 

54.43 

-01 

44 

23.2 

/ 198 Id 

1981 

06 

24,09927 

12 

il 

24.83 

400 

04 

26.3 

/198lf 

1981 

08 

01.27949 

01 

41 

21.43 

414 

48 

10.3 

/19811 

1981 

08 

27,35874 

02 

01 

48,95 

416 

10 

44.4 

/1981f 

1981 

09 

25.34654 

02 

07 

08,50 

415 

36 

00.6 

/1981h 

1981 

08 

01.31654 

04 

15 

07,48 

429 

20 

35,6 

/I981h 

1981 

08 

29.35741 

05 

09 

58,49 

431 

46 

24,0 

/1981h 

1981 

09 

25,37356 

05 

58 

27.83 

433 

08 

12.9 

/19811 

1981 

07 

09.28863 

00 

50 

42.84 

406 

32 

07,5 

/198U 

1981 

07 

10,30329 

00 

51 

38.22 

406 

40 

55.2 

/19811 

1981 

07 

28,29563 

01 

05 

47,44 

409 

07 

19.6 

/19811 

1981 

08 

26.28417 

01 

16 

44,88 

412 

14 

27.2 

/19811 

1981 

09 

25.31454 

01 

08 

48.62 

413 

54 

56,9 

/1981J 

1961 

07 

11,28627 

22 

40 

08,05 

•07 

38 

49,3 

/1981 J 

1981 

07 

31.26675 

22 

43 

50.46 

-04 

41 

57.5 

/i98lj 

1981 

08 

01,23275 

22 

43 

44,48 

-04 

33 

17,4 

/I98ij 

1981 

08 

02,28005 

22 

43 

35.89 

•04 

23 

51.7 
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/nfll J 

1981 

06 

26.19737 

22 

31 

35.06 

• 00 

43 

42,8 

/ i 9 en 

1981 

09 

25,20950 

22 

05 

03.25 

403 

53 

67,4 

/ 19 HUC 

1981 

09 

05. 23556 

00 

33 

08,82 

•08 

08 

54.2 

/ 1981 K 

1981 

09 

07,20690 

00 

31 

39,18 

•08 

IS 

41,6 

/ 1981 R 

1981 

09 

29.21600 

00 

12 

22,75 

•09 

40 

47,6 

50 

1981 

05 

09.17860 

14 

37 

26,56 

•12 

04 

24.6 

431 

1981 

02 

01,03595 

04 

04 

01,19 

419 

25 

49,3 

574 

1978 

04 

(. 9,26742 

13 . 10 

03.66 

• 14 

16 

33,4 

682 

1981 

01 

31.15561 

07 

44 

27,13 

405 

27 

17.9 

68 2 

1981 

03 

(» 4, 08711 

07 

26 

55,69 

408 

17 

17,9 

863 

1981 

06 

30,09733 

13 

50 

48,36 

418 

54 

44.7 

1162 

1981 

08 

27,30468 

00 

01 

47.87 

•01 

46 

24,9 

1176 

19/8 

09 

29.15343 

22 

03 

00.95 

•01 

39 

32.5 

1187 

1980 

09 

19,16414 

22 

17 

03,82 

•04 

48 

59,4 

15.17 

1981 

02 

28.34109 

14 

16 

21.35 

•15 

41 

46.1 

1537 

1981 

03 

04,38977 

14 

15 

41.94 

•15 

38 

25,0 

1737 

1981 

09 

21.18681 

22 

50 

07,31 

• 02 

16 

10,6 

1758 

1978 

04 

07,07005 

07 

54 

51,64 

425 

23 

36.7 

1824 

1981 

04 

01.15139 

11 

33 

05.98 

403 

48 

01,9 

19 U 

1981 

09 

29,35088 

03 

05 

33,24 

419 

26 

13.0 

1971 

1981 

09 

25,26448 

00 

36 

27,29 

417 

27 

28.9 

2047 

1978 

04 

10,35161 

15 

56 

57.34 

•24 

50 

48.1 

2060 

1981 

08 

29.32840 

03 

22 

39,14 

♦ 16 

00 

36.1 

2060 

1981 

09 

05.30634 

03 

22 

32.36 

415 

58 

28.2 

2086 

1981 

03 

04.04131 

07 

23 

50,71 

431 

SI 

48,7 

2100 

1961 

09 

05.13128 

20 

40 

12,51 

403 

16 

15.4 

2115 

1978 

04 

15,29430 

14 

14 

26,26 

•20 

71 

04,0 

2221 

1980 

09 

12,10090 

21 

31 

41 .64 

410 

46 

27,6 

2228 

1981 

05 

09,17860 

14 

37 

13.04 

-12 

29 

43,9 

2274 

1978 

09 

28.31733 

02 

60 

53.99 

418 

43 

10.6 

2.10 4 

1980 

09 

09.26564 

02 

00 

55.65 

411 

SO 

64.1 

2306 

1980 

09 

09,29123 

02 

07 

16.61 

416 

51 

13,0 

2307 

1979 

06 

01,16385 

17 

30 

03,03 

•21 

51 

49.6 

230 / 

1980 

09 

04.23553 

23 

10 

31 .22 

406 

57 

54,5 

2311 

1980 

09 

09,12833 

22 

01 

17,14 

•ll 

21 

13,0 

2314 

1977 

11 

12,12332 

03 

01 

33,32 

419 

S 3 

41,6 

2326 

1980 

12 

11.14704 

03 

18 

53,80 

• 05 

58 

22.2 

2331 

1980 

12 

04,15142 

02 

50 

57.50 

418 

31 

30,3 

2332 

1980 

12 

04,07169 

02 

32 

49,86 

410 

23 

01.7 

234 7 

1981 

02 

06,12397 

05 

51 

58,12 

425 

48 

31,0 

2349 

1981 

02 

10,00657 

03 

54 

44,82 

403 

58 

01.8 

2352 

1980 

09 

04.31247 

00 

21 

53.20 

420 

59 

57.6 

2353 

1980 

12 

04.18804 

03 

27 

23,64 

423 

17 

01,0 

2370 

1981 

03 

04.04131 

07 

23 

40,19 

431 

51 

63.5 

2374 

1981 

01 

31.08265 

03 

48 

22,84 

438 

56 

50.2 

2377 

1981 

05 

09.11105 

12 

00 

52.64 

•01 

28 

02,2 

2385 

1981 

04 

08,17744 

10 

30 

37,74 

411 

17 

31,1 

2386 

1961 

02 

06,19108 

07 

43 

23,85 

433 

03 . 

59,0 

2386 

1981 

03 

27,07428 

07 

30 

10,88 

430 

41 

46.7 

2367 

1981 

05 

09,17860 

14 

36 

47.41 

-12 

20 

40.3 

2394 

1981 

03 

12,24079 

10 

24 

45.67 

411 

15 

26.9 

2400 

1981 

03 

11,16123 

09 

30 

14.92 

409 

06 

56.8 

2400 

1961 

04 

07,16322 

09 

22 

22.18 

411 

15 

54,5 

2400 

1981 

05 

03,11329 

09 

28 

41,37 

412 

04 

36,7 

2409 

1981 

03 

02,23061 

10 

37 

19.68 

410 

34 

01,7 

2409 

1981 

04 

08,12005 

10 

11 

01,76 

413 

29 

58.6 

2423 

1981 

04 

08,26751 

12 

29 

58,81 

•09 

54 

05.5 

2425 

1961 

05 

09,20029 

14 

48 

48,43 

•14 

04 

19,0 

2425 

1981 

05 

24.20512 

14 

35 

58,25 

-14 

02 

17.2 

2426 

1981 

06 

01.22738 

15 

41 

38,70 

•18 

19 

21.1 

2426 

1981 

06 

27,16848 

15 

28 

23,06 

•16 

12 

14.2 
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2426 

1981 

06 

26.16069 

15 

26 

11 .11 

•16 

08 

57, 5 

2427 

1981 

01 

03,01091 

00 

SO 

37.12 

406 

07 

56,0 

2430 

1977 

11 

12.12332 

03 

01 

36,39 

♦ 20 

10 

57,2 

2431 

1981 

04 

08.08463 

09 

55 

36.16 

♦ 11 

45 

23,^0 

2435 

1980 

12 

05.26676 

06 

08 

20,73 

♦ 16 

30 

22.1 

2436 

1961 

06 

30.22359 

17 

38 

35.22 

-19 

55 

10.5 

2441 

1981 

01 

31,16601 

07 

50 

31.63 

♦ 19 

07 

32.0 

2444 

1981 

07 

09.17797 

19 

24 

30,67 

-20 

56 

42.5 

2444 

1981 

08 

03.13736 

19 

01 

02.97 

-19 

53 

55.4 

2447 

1981 

07 

09.21656 

22 

02 

28.60 

• 07 

12 

43.2 

2447 

1981 

08 

27.22229 

21 

45 

01,57 

•14 

21 

06,5 

2447 

1981 

09 

21.14102 

21 

35 

50,19 

-18 

13 

21.5 

2440 

198 ) 

06 

05.26740 

20 

37 

42.32 

•10 

01 

26.0 

244 H 

1981 

06 

27.27677 

20 

31 

26.65 

-U 

37 

32.5 

2446 

1981 

08 

02,19407 

20 

04 

10,00 

• 16 

24 

37.7 

2449 

1980 

02 

12.03726 

04 

44 

35.76 

-09 

42 

12,0 

2449 

1981 

05 

09.12641 

19 

00 

47.17 

♦ 21 

00 

18.9 

2449 

1981 

06 

01.32662 

19 

13 

03.22 

♦ 29 

17 

56.8 

2440 

J 981 

07 

28.11292 

18 

45 

20.55 

♦ 28 

36 

24.5 

2449 

1981 

07 

28.16424 

18 

45 

19,34 

♦ 28 

35 

15.6 

2449 

1981 

nn 

22.11256 

18 

46 

02.68 

♦ 17 

02 

48.1 

2463 

1981 

02 

28.03038 

07 

55 

37,20 

♦ 33 

21 

29.8 

2453 

1981 

03 

27,11177 

07 

53 

09,33 

♦ 31 

34 

07,4 

2454 

1981 

06 

02.16638 

14 

35 

25,22 

-17 

05 

14,7 

2454 

1981 

07 

01.12146 

14 

29 

11.71 

•15 

03 

06.3 

2457 

1980 

12 

04,29699 

06 

02 

50.47 

♦ 15 

29 

07,9 

2457 

1981 

01 

03,24133 

05 

34 

27.41 

♦ 15 

57 

30,1 

2456 

1981 

06 

28.13429 

14 

02 

45,72 

-09 

48 

11.3 

2458 

1981 

06 

29 , 09.354 

14 

02 

54,21 

-09 

49 

48,7 

2459 

1961 

08 

27,24649 

21 

56 

13,86 

♦ 01 

16 

08.2 

2459 

198 : 

09 

29.12567 

21 

36 

13.43 

-02 

04 

59,2 

2462 

1981 

04 

03,34142 

13 

08 

35.64 

•01 

15 

41,5 

2462 

1981 

05 

08. 21525 

12 

43 

36,01 

♦ 00 

33 

35.5 

2462 

1961 

06 

05.14956 

12 

45 

22,78 

-00 

43 

44.6 

2463 

1981 

05 

09,22970 

16 

19 

02,75 

•03 

49 

10.9 

2463 

1981 

05 

24.22623 

16 

06 

32,50 

-02 

33 

31,9 

2466 

1960 

12 

04.24339 

OS 

05 

46,39 

. 416 

52 

36.2 

2468 

1961 

01 

03, 13768 

04 

37 

09.58 

♦ 15 

39 

49,7 
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41.1 

198) 

TE 

$ 

1961 

10 

04,14562 

01 

05 

20.24 

404 

46 

46.8 

'^60b 

P-li 


1961 

06 

01,15447 

13 

28 

44.24 

•12 

16 

11.6 

4021 

P-L 


1961 

04 

u3. 19637 

11 

32 

56.20 

400 

57 

00,6 

4579 

P-1, 


1961 

09 

30,32431 

00 

59 

40.33 

403 

34 

30,4 
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Table 2 


Unmeasured observations 


* 


11 


/197^ 

n 

1981 

04 

21 

/I 974 

II 

1981 

05 

01 

/)974 

II 

1981 

05 

00 


1981 

10 

31 


1981 

10 

31 

/1‘7HU 

1981 

10 

31 

HBJ 


1981 

10 

31 

2100 


1981 

07 

20 

2475 


1981 

06 

01 

2490 


1981 

C5 

24 

2490 


19R1 

05 

25 

2495 


1981 

10 

21 

1974 

KG 

1981 

05 

21 

1 970 

WBl 

1981 

10 

29 

197/ 

KTl 

1981 

Ch 

0/ 

J977 

V^2 

1961 

10 

)1 

197/ 

092 

1981 

10 

31 

J970 

KU5 

1981 

OO 

29 

197H 

VI 

1981 

06 

05 

1979 

L'K 

1981 

10 

25 

19H0 

CK 

1981 

06 

05 

1990 

CK 

1931 

06 

20 

,l9«ii 

CK 

1961 

08 

Cl 

1 9«0 

( H 

19ol 

10 

25 

1981 

PA 

1 931 

Cb 

05 

1981 

FA 

1981 

10 

29 

1981 

SB 

1981 

10 

31 

19HI 

or 

1961 

10 

25 
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